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(57) ABSTRACT

A method for acquiring luminance compensation data,
which includes: collecting an image of a first grayscale value

and an 1mage of a second grayscale value displayed by a
display panel to be compensated; calculating a luminance

difference between the image of the first grayscale value and
image of the second grayscale value for each display unit of
the display panel; determiming a target luminance difference
based on the luminance difference between the image of the
first grayscale value and the image of the second grayscale
value for each display unit; determining a preset compen-
sation data calculation scheme corresponding to the display
panel and acquiring 1mages of grayscale values required by
the preset compensation data calculation scheme, based on
a preset condition that the target luminance diflerence meets;
and determining the luminance compensation data for the
display panel, based on the determined images of grayscale
values.

15 Claims, 3 Drawing Sheets

Collecting an imagce of a first grayscale value and an image of a 101
sccond grayscale value displayed by the display pancl to be Y
compcnsated

Calculating a luminance difference between the image of the first
grayscalc value and the umage of the sccond grayscale value for cach
of the display units of the display pancl to be compensated, bascd on

the collected 1mage of the first grayscale value and 1mage of the
sccond grayscale valuc

102

!

Determining 4 target luminance diffcrence basced on the luminance
difference between the image of the first grayscale value and the
image of the sccond grayscale valuc tor cach of the display unuts

03

.

Determining a preset compensation data calculation scheme
corrcsponding to the display pancl to be compensated and acquuring ~_ 04
images of grayscale values required by the preset compensation data

calculation scheme, bascd on a presct condition that the target
luminance diffcrenec mects

y

Dectermining the luminance compensation data tor the display pancl to 10
bc compensated, bascd on the acquired 1mages of grayscale valucs '




US 11,482,154 B2

Page 2
(56) References Cited CN 109754770 A 5/2019
CN 110136649 A 8/2019
U.S. PATENT DOCUMENTS CN 110459162 A 11/2019
WO 2019071776 Al 4/2019
2015/0170607 Al1*  6/2015 Shin .....cocvvvvnnnn, G09G 3/3406
345/690

OTHER PUBLICATTONS

2017/0206821 Al 7/2017 Lee et al.

The First Office Action for China Application No. 201910813622.9,

dated Feb. 22, 2021, 7 pages.
The Notice of Allowance and supplementary search report for China

FOREIGN PATENT DOCUMENTS

CN 106847157 A 6/2017 i

CN 107564471 A 1/2018 Application No. 201910813622.9, dated Jun. 29, 2021, 7 pages.
CN 107591134 A 1/2018 Chih-Lung Lin et al. “Reducing OLED Degradation Using Self-
CN 107845370 A 3/2018 Compensated Circuit for AMOLED Displays”, IEEE Electron Device
CN 107993616 A 5/2078 Letters, vol. 32, No. 10, dated Aug. 30, 2011, 3 pages.

CN 105895045 15 8/2Oi“8 Xingzhi Yao et al. “Research and Implementation of OLED Optical
CN 108766372 A 11/2018 . . . . ]
CN 109036275 A 177018 Compensation Algorithm Based on CCD Image”, China Master’s
CN 100147685 A 1/2019 Theses Full-text Database No. 1, dated Jan. 15, 2019, 59 pages.
CN 109616049 A 4/2019

CN 109658900 A 4/2019 * cited by examiner




U.S. Patent Oct. 25, 2022 Sheet 1 of 3 US 11,482,154 B2

Collecting an image of a first grayscale value and an image of a
second grayscale value displayed by the display panel to be
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Calculating a luminance difference between the image of the first
grayscale value and the 1image of the second grayscale value tor each
of the display units of the display panel to be compensated, based on

the collected 1mage of the first grayscale value and image of the
second grayscale value

Determining a target luminance difference based on the luminance

difference between the 1mage of the first grayscale value and the
image ot the second grayscale value tor each of the display units

Determining a preset compensation data calculation scheme
corresponding to the display panel to be compensated and acquiring
images of grayscale values required by the preset compensation data

calculation scheme, based on a preset condition that the target
luminance difference meets

Determining the luminance compensation data for the display panel to
be compensated, based on the acquired images of grayscale values
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METHOD, APPARATUS AND DEVICE FOR
ACQUIRING LUMINANCE COMPENSATION
DATA

CROSS REFERENCE TO RELATED
APPLICATION

The application 1s a continuation of International Appli-

cation No. PCT/CN2020/084909 filed on Apr. 15, 2020,
which claims the benefit of priority to Chinese Patent
Application No. 201910813622.9 filed on Aug. 30, 2019 and
entitled “METHOD, APPARATUS AND DEVICE FOR
ACQUIRING LUMINANCE COMPENSATION DATA”,
both of which are incorporated herein by reference in their
entireties.

TECHNICAL FIELD

The application relates to the field of display technology,
and particularly to a method, apparatus and device for
acquiring luminance compensation data.

BACKGROUND

A display panel may have a Mura defect caused by
factors, such as production techniques, during a production
process of the display panel. Mura refers to a phenomenon
of various traces caused by uneven luminance of the display
panel. In order to remedy the Mura defect of the display
panel, 1t 1s usually necessary to perform luminance com-
pensation for the display panel. However, 1n the related art,
multiple grayscale 1mages are generally used to acquire
luminance compensation data, so as to compensate all
display panels 1n the same manner. In this manner, each of
the display panels cannot be matched optimally, and the
manner 1s time consuming and has a low efliciency.

How to optimize the approach for luminance compensa-
tion for each of the display panels has become an urgent
problem to be solved at present.

SUMMARY

In a first aspect, the present application provides a method
for acquiring luminance compensation data, to be applied to
a display panel to be compensated. The display panel
includes a plurality of display units. The method for acquir-
ing luminance compensation data includes: collecting an
image ol a first grayscale value and an 1image of a second
grayscale value displayed by the display panel; calculating
a luminance difference between the image of the first gray-
scale value and the image of the second grayscale value for
cach of the display units of the display panel, based on the
collected 1mage of the first grayscale value and image of the
second grayscale value; determining a target luminance
difference based on the luminance difference between the
image of the first grayscale value and the image of the
second grayscale value for each of the display units; deter-
mining a preset compensation data calculation scheme cor-
responding to the display panel and acquiring images of
grayscale values required by the preset compensation data
calculation scheme, based on a preset condition that the
target luminance difference meets; and determining the
luminance compensation data for the display panel, based on
the acquired 1images ol grayscale values.

The method for acquiring luminance compensation data
provided by the first aspect of the present application, before
determining the luminance compensation data for the dis-
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2

play panel to be compensated, selects an appropriate preset
compensation data calculation scheme, by analyzing the

luminance diflerence between the image of the first gray-
scale value and the 1mage of the second grayscale value for
cach of the display units of the display panel, and acquires
images of grayscale values corresponding to the scheme to
process and acquire the luminance compensation data. The
method can thus select an appropriate scheme for different
display panels to be compensated. As compared with
approaches 1n the related art, which require collecting mul-
tiple (usually no less than six) images of different grayscale
values firstly and determine luminance compensation data
based on the multiple 1mages of different grayscale values,
and the calculation scheme for which 1s thus complex, the
method for acquiring luminance compensation data accord-
ing to embodiments of the present application can improve
highly the efliciency for acquiring luminance compensation
data.

In a second aspect, the present application provides an
apparatus for acquiring luminance compensation data, to be
applied to a display panel to be compensated. The display
panel includes a plurality of display units. The apparatus for
acquiring luminance compensation data includes: a collec-
tion module, configured to collect an 1mage of a first
grayscale value and an 1mage of a second grayscale value
displayed by the display panel; a calculation module, con-
figured to calculate a luminance difference between the
image ol the first grayscale value and the image of the
second grayscale value for each of the display units of the
display panel, based on the image of the first grayscale value
and the 1image of the second grayscale value; a first deter-
mination module, configured to determine a target lumi-
nance difference based on the luminance difference between
the 1mage of the first grayscale value and the image of the
second grayscale value for each of the display umits; a
second determination module, configured to determine a
preset compensation data calculation scheme corresponding
to the display panel and acquire 1images of grayscale values
required by the preset compensation data calculation
scheme, based on a preset condition that the target lumi-
nance difference meets; and a third determination module,
configured to determine the luminance compensation data
for the display panel, based on the acquired images of
grayscale values.

In a third aspect, the present application provides a device
for acquiring luminance compensation data. The device
includes: a processor; and a memory, having computer
program 1nstructions stored thereon. The processor, when
executing the computer program instructions, implements
the method for acquiring luminance compensation data
according to any of the above embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

Features, advantages, and technical effects of embodi-
ments of the present application will be described with
reference to the accompanying drawings below. The accom-
panying drawings are not drawn to real scale.

FIG. 1 1s a flowchart of a method for acquiring luminance
compensation data provided by an embodiment of the pres-
ent application;

FIG. 2 1s a flowchart of a method for acquiring luminance
compensation data provided by another embodiment of the
present application;

FIG. 3 15 a structural block diagram of an apparatus for
acquiring luminance compensation data provided by an
embodiment of the present application; and
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FIG. 4 1s a structural diagram of an exemplary hardware
architecture of a device for acquiring luminance compensa-

tion data provided by an embodiment of the present appli-
cation.

DETAILED DESCRIPTION

Features and exemplary embodiments according to vari-
ous aspects of the present application will be described 1n
details below. In the drawings and the following description,
at least a part of well-known structures and technologies are
not shown, in order to avoid unnecessary obscurity of the
present application. In addition, the features, structures or
characteristics described below may be combined 1in any
suitable manner 1n one or more embodiments.

The method, apparatus, and device for acquiring lumi-
nance compensation data according to embodiments of the
disclosure will be described below 1n details with reference
to FIGS. 1 to 4.

FIG. 1 1s a flowchart of a method for acquiring luminance
compensation data provided by an embodiment of the pres-
ent application. The method for acquiring luminance com-
pensation data of the embodiment of the present application
1s to be applied to a display panel to be compensated. The
display panel to be compensated includes a plurality of
display units. Each of the display units refers to a small
display area formed by dividing a display area of the display
panel to be compensated. Each display unit may include one
or more sub-pixels. The display panel to be compensated
may be a Liquid Crystal Display (LCD), or other types of
display panels such as Organic Light-Emitting Diode
(OLED) and Micro-LED, etc. The display panel may pro-
vided with a plurality of pixels arranged 1n an array, and each
pixel may include red, green and blue sub-pixels.

As shown 1n FIG. 1, the method for acquiring luminance
compensation data of the embodiment of the present appli-
cation may include the following steps.

In Step 101, an 1mage of a first grayscale value and an
image of a second grayscale value displayed by the display
panel to be compensated are collected.

In a particular embodiment, the 1image of the first gray-
scale value displayed by the display panel to be compen-
sated may be collected by an 1mage collection apparatus,
when the display panel to be compensated 1s being con-
trolled to display the image of the first grayscale value; and
the 1mage of the second grayscale value displayed by the
display panel to be compensated may be collected by the
image collection apparatus, when the display panel to be
compensated 1s being controlled to display the image of the
second grayscale value. Luminance data of each of the
display units displaying the image of the first grayscale
value and the image of the second grayscale value may be
obtained by 1mage collection.

As shown 1n FIG. 1, the method of the embodiment of the
present application may include, 1n Step 102, calculating a
luminance difference between the image of the first gray-
scale value and the 1image of the second grayscale value for
cach of the display units of the display panel to be compen-
sated, based on the collected 1image of the first grayscale
value and 1image of the second grayscale value.

In the step, a data processing apparatus, such as a com-
puter, may be used to calculate the luminance difference
between the image of the first grayscale value and the image
of the second grayscale value for each of the display unaits,
based on luminance data of the image of the first grayscale
value and 1mage of the second grayscale value obtained in
above Step 101.
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As shown 1n FIG. 1, the method of the embodiment of the
present application may include, 1n Step 103, determining a
target luminance difference based on the luminance differ-
ence between the image of the first grayscale value and the
image of the second grayscale value for each of the display
units.

Optionally, the target luminance difference may be an
absolute value of a mean value of luminance differences
between the image of the first grayscale value and the image
of the second grayscale value for a plurality of the display
unmits. This calculation process of the target luminance
difference 1s relatively simple, and thus the efhiciency and
accuracy lor processing data may be improved. Alterna-
tively, the target luminance difference may be an absolute
value of the luminance difference between the 1image of the
first grayscale value and the 1image of the second grayscale
value for a part of the display units as the target luminance
difference. For example, the mean value may be calculated
alter some abnormal data are eliminated, so as to improve
accuracy of the calculation of the target luminance difler-
ence. The target luminance difference may also be an
absolute value of a median of the luminance difference
between the image of the first grayscale value and the image
of the second grayscale value for each of the display units as
the target luminance difference. This calculation process of
the target luminance difference 1s relatively simple, and thus
the efliciency and accuracy for processing data may be
improved. The target luminance difference may also be
determined 1n any other suitable manners.

As shown 1n FIG. 1, the method of the embodiment of the
present application may include, 1n Step 104, determining a
preset compensation data calculation scheme corresponding
to the display panel and acquiring images of grayscale
values required by the preset compensation data calculation
scheme, based on a preset condition that the target lumi-
nance difference meets.

According to embodiments of the present application,
several conditions may be preset for the target luminance
difference, and corresponding relationships between difler-
ent preset conditions and preset compensation data calcula-
tion schemes may be established. The number and/or gray
values of the 1mages of gray values required by different
preset compensation data calculation schemes may be dii-
ferent.

In this step, the preset compensation data calculation
scheme corresponding to the display panel to be compen-
sated may be determined and the images of grayscale values
required by the preset compensation data calculation scheme
may be acquired, based on the preset condition that the target
luminance diflerence meets. That i1s, the preset compensa-
tion data calculation scheme suitable for the display panel to
be compensated and the images of grayscale values required
by the scheme may be selected by this step. In the embodi-
ment, because diflerent compensation data calculation
schemes need to process diflerent data, selecting a suitable
compensation data calculation scheme for different dlsplay
panels to be compensated may improve processing eili-
ciency, and 1n turn, the luminance compensation data may be
determined by the compensation data calculation scheme.
As shown 1n FIG. 1, the method of the embodiment of the
present application may include, 1 Step 103, determiming
the luminance compensation data for the display panel to be
compensated, based on the acquired images ol grayscale
values.

The preset compensation data calculation scheme 1s deter-
mined and the required images of grayscale values are
acquired 1n above Step 104. In Step 105, the required images
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of grayscale values as acquired may be inputted nto a
computer having a software for determining luminance
compensation data installed thereon, for processing, to gen-
erate the luminance compensation data for the display panel
to be compensated. The software for determining luminance
compensation data installed on the computer 1s not limited
herein, which may be any software that can determine the
luminance compensation data by grayscale images.

In the embodiment, the image of the first grayscale value
and the image of the second grayscale value displayed by the
display panel to be compensated are collected, and the
luminance difference between the image of the first gray-
scale value and the 1image of the second grayscale value for
cach of the display units of the display panel to be compen-
sated 1s calculated; subsequently, the target luminance dif-
ference 1s determined through the luminance diflerence
between the image of the first grayscale value and the image
of the second grayscale value for each of the display unaits,
and the preset compensation data calculation scheme corre-
sponding to the display panel 1s determined and the images
of grayscale values required by the preset compensation data
calculation scheme are acquired based on the preset condi-
tion that the target luminance difference meets; and the
luminance compensation data for the display panel to be
compensated may be determined based on the acquired
images ol grayscale values. The method for acquiring lumi-
nance compensation data of the embodiment, before deter-
miming the luminance compensation data for the display
panel to be compensated, selects an appropriate preset
compensation data calculation scheme, by analyzing the
luminance difference between the image of the first gray-
scale value and the 1mage of the second grayscale value for
cach of the display units of the display panel, and acquires
images ol grayscale values corresponding to the scheme to
process and acquire the luminance compensation data. The
method can thus select an appropriate scheme for diflerent
display panels to be compensated. As compared with
approaches 1n the related art, which require collecting mul-
tiple (usually no less than six) images of different grayscale
values firstly and determine luminance compensation data
based on the multiple 1mages of different grayscale values,
and the calculation scheme for which 1s thus complex, the
method for acquiring luminance compensation data of the
embodiment can improve highly the efliciency for acquiring
luminance compensation data.

Optionally, each of the display units may include a
sub-pixel, so as to improve the accuracy of the luminance
compensation data.

Optionally, Step 103 may determine an absolute value |N|
of a mean value N of the luminance diflerence between the
image ol the first grayscale value and the image of the
second grayscale value for each of the display units as the
target luminance difference.

In the following embodiments, the target luminance dii-
terence determined as the absolute value IN| of the mean
value N of the luminance difference between the 1mage of
the first grayscale value and the image of the second
grayscale value for each of the display units, 1s taken as an
example for description.

Retference 1s made to FIG. 2, which 1s a flowchart of a
method for acquiring luminance compensation data pro-
vided by another embodiment of the present application.

FI1G. 2 1s different from FIG. 1 1n that Step 104 shown in

FIG. 1 may be implemented particularly as Steps 1041 to
1043 shown i FIG. 2.

In particular, Step 104 may include the following steps.
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In Step 1041, 11 the absolute value IN| of the mean value
N of the luminance difference between the 1image of the first
grayscale value and the image of the second grayscale value
for each of the display umits meets a preset condition:
INI<K1 (where K1 1s a first preset threshold of luminance
difference), the preset compensation data calculation scheme
corresponding to the display panel 1s determined as a {first
scheme.

In this step, the 1images of grayscale values required by the
first scheme may include the image of the first grayscale
value and the image of the second grayscale value.

In the embodiment, it 1s determined that the first scheme
ol preset compensation data calculation schemes 1s adopted
to acquire the luminance compensation data for the display
panel to be compensated, according to that the absolute
value IN| of the mean value N meets the preset condition:
INI<K1, and the images of grayscale values required by the
first scheme include the image of the first grayscale value
and the image of the second grayscale value. There 1s no
need to obtain the 1image of the first grayscale value and the
image of the second grayscale value 1n this step, since they
have been obtained i Step 101. The image of the first
grayscale value and the image of the second grayscale value
may be mputted directly into a computer having a software
for determining luminance compensation data installed
thereon for processing. The luminance compensation data
for the display panel to be compensated may be determined
by the two 1mages.

Further, Step 104 may include, in Step 1042, if the
absolute value IN| of the mean value N of the luminance
difference between the image of the first grayscale value and
the 1mage of the second grayscale value for each of the
display units meets a preset condition: K1=|N|<K2 (where
K2 1s a second preset threshold of luminance difference),
determining the preset compensation data calculation
scheme corresponding to the display panel to be a second
scheme, and collecting an 1mage of a third grayscale value
and an 1mage of a fourth grayscale value displayed by the
display panel to be compensated.

In this step, the images of grayscale values required by the
second scheme may include the image of the first grayscale
value, the image of the second grayscale value, the 1mage of
the third grayscale value, and the image of the fourth
grayscale value. Both the third grayscale value and the
fourth grayscale value are between the first grayscale value
and the second grayscale value.

In the embodiment, 1t 1s determined that the second
scheme of preset compensation data calculation schemes 1s
adopted to acquire the luminance compensation data for the
display panel to be compensated, depending on that the
absolute value IN| of the mean value N meets the preset
condition: K1=IN|<K2, and the images of grayscale values
required by the second scheme include the image of the first
grayscale value, the image of the second grayscale value, the
image of the third grayscale value, and the image of the
fourth grayscale value. Only the image of the third grayscale
value and the 1image of the fourth grayscale value are needed
to be obtained 1n this step, since the first grayscale value and
the 1mage of the second grayscale value have been obtained
in Step 101. The image of the first grayscale value, the image
of the second grayscale value, the image of the third
grayscale value, and the image of the fourth grayscale value
may then be inputted into a computer having a software for
determining luminance compensation data installed thereon
for processing. The luminance compensation data for the
display panel to be compensated may be determined by the
four 1mages.
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Furthermore, Step 104 may include, in Step 1043, 1 the
absolute value IN| of the mean value N of the luminance
difference between the image of the first grayscale value and
the 1mage of the second grayscale value for each of the
display units meets a preset condition: |IN|zK2, determining
the preset compensation data calculation scheme corre-
sponding to the display panel to be a third scheme, and
collecting an 1mage of a third grayscale value, an 1mage of
a fourth grayscale value, an 1image of a fifth grayscale value,
and an 1mage of a sixth grayscale value, displayed by the
display panel to be compensated.

In this step, the images of grayscale values required by the
third scheme may include the image of the first grayscale
value, the image of the second grayscale value, the 1mage of
the third grayscale value, the 1image of the fourth grayscale
value, the 1image of the fifth grayscale value, and the image
of the sixth grayscale value. Both the fifth grayscale value
and the sixth grayscale value are between the three grayscale
value and the fourth grayscale value.

In the embodiment, 1t 1s determined that the third scheme
of preset compensation data calculation schemes 1s adopted
to acquire the luminance compensation data for the display
panel to be compensated, depending on that the absolute
value IN| of the mean value N meets the preset condition:
INI=K2, and the images of grayscale values required by the
third scheme include the 1mage of the first grayscale value,
the 1image of the second grayscale value, the 1mage of the
third grayscale value, the image of the fourth grayscale
value, the 1image of the fifth grayscale value, and the image
of the sixth grayscale value. Only the image of the third
grayscale value, the 1mage of the fourth grayscale value, the
image ol the fourth grayscale value, and the image of the
sixth grayscale value are needed to be obtained in this step,
since the first grayscale value and the image of the second
grayscale value have been obtained in Step 101. The image
of the first grayscale value, the 1image of the second gray-
scale value, the image of the third grayscale value, the 1mage
of the fourth grayscale value, the 1mage of the fifth grayscale
value, and the image of the sixth grayscale value may then
be 1nputted into a computer having a soitware for determin-
ing luminance compensation data installed thereon for pro-
cessing. The luminance compensation data for the display
panel to be compensated may be determined by the six
1mages.

In the above embodiment, depending on the preset con-
ditions satisfied by the absolute value IN| of the mean value
N of the luminance difference between the image of the first
grayscale value and the image of the second grayscale value
for each of the display units, an appropriate preset compen-
sation data calculation scheme 1s selected to acquire the
luminance compensation data for the display panel to be
compensated. The efliciency may be improved and a com-
plex calculation process may be avoided, by selecting a
particular preset compensation data calculation scheme for a
particular display panel.

Optionally, the first grayscale value, the second grayscale
value, the third grayscale value, the fourth grayscale value,
the fifth grayscale value, and the sixth grayscale value may
be 32, 224, 64, 192, 96, and 160, respectively.

Optionally, the first preset threshold K1 of luminance
difference and the second preset threshold K2 of luminance
difference may be chosen based on experience, or may be
obtained through calculation. Particularly, a large number of
samples of display panels to be compensated may be col-
lected and processed. Each of the samples may be controlled
to display the image of the first grayscale value and the
image of the second grayscale value. A luminance difference
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between the image of the first grayscale value and the 1image
of the second grayscale value for each display umt (for
example, each sub-pixel) of each of the samples may be
obtained. A mean value of the luminance difference between
the 1mage of the first grayscale value and the image of the
second grayscale value for each display unit of each of the
samples may be calculated. Compensation data acquired
using the image of the first grayscale value and the 1image of
the second grayscale value may then be used for luminance
compensation of the sample. The samples may be classified
based on the compensation eflects of the compensated
samples. The maximum mean value of multiple samples
with better compensation effects may be determined as the
first preset threshold K1 of luminance difference. Subse-
quently, the samples with poor compensation eflects may be
controlled to display the image of the third grayscale value
and the image of the fourth grayscale value. Luminance
compensation data acquired based on the image of the first
grayscale value, the image of the second grayscale value, the
image of the third grayscale value, and the image of the
fourth grayscale value of each sample may be used to
compensate the corresponding sample. These samples may
then be classified again based on the compensation effects.
The maximum mean value of multiple samples with better
compensation eflects among these samples may be deter-
mined as the second preset threshold K2 of luminance
difference.

It 1s also possible to continue to obtain other preset
thresholds of luminance difference in the above manner, as
required. Correspondingly, the foregoing embodiments may
further add preset conditions and acquire more 1mages of
grayscale values to acquire luminance compensation data.
However, making a comprehensive consideration of the
processing elliciency, 1t 1s enough to satisiy the requirements
ol accuracy and efliciency for luminance compensation, by
setting three preset conditions.

Optionally, a size of a flash memory of the display panel
to be complemented may be determined based on the 1images
of grayscale values required by the preset compensation data
calculation scheme corresponding to the display panel. For
example, the size of the tflash memory may be positively
correlated with the number of the required 1mages of gray-
scale values.

In this embodiment, since the greater the number of the
required 1images ol grayscale values, the larger the memory
that the acquired luminance compensation data occupies, a
flash memory with a suitable size may be selected based on
the required 1mages of grayscale values, to reduce produc-
tion costs.

The luminance compensation data determined in the
above embodiments may be stored in the flash memory.
When the display panel to be compensated 1s 1n a practical
working state, a chip of the display panel to be compensated
may read the luminance compensation data from the tlash
memory, to perform luminance compensation for the display
panel to be compensated, so as to reduce or even eliminate
Mura and improve the display eflect.

Embodiments of the present disclosure also provide an
apparatus 300 for acquiring luminance compensation data.
The apparatus 300 1s to be applied to a display panel to be

compensated. The display panel includes a plurality of
display units. Reference 1s made to FIG. 3, which 15 a
structural block diagram of an apparatus for acquiring
luminance compensation data provided by an embodiment
of the present application. The apparatus 300 for acquiring
luminance compensation data may include a collection
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module 301, a calculation module 302, a first determination
module 303, a second determination module 304, and a third
determination module 305.

The collection module 301 1s configured to collect an
image ol a first grayscale value and an 1mage of a second
grayscale value displayed by the display panel to be com-
pensated.

The calculation module 302 1s configured to calculate a
luminance difference between the image of the first gray-
scale value and the 1mage of the second grayscale value for
cach of the display units of the display panel to be compen-
sated, based on the 1mage of the first grayscale value and the
image of the second grayscale value.

The first determination module 303 1s configured to
determine a target luminance difference based on the lumi-
nance difference between the image of the first grayscale
value and the image of the second grayscale value for each
of the display units to be compensated.

The second determination module 304 1s configured to
determine a preset compensation data calculation scheme
corresponding to the display panel to be compensated and
acquire 1mages ol grayscale values required by the preset
compensation data calculation scheme, based on a preset
condition that the target luminance difference meets.

The third determination module 305 i1s configured to
determine the luminance compensation data for the display
panel to be compensated, based on the acquired 1mages of
grayscale values.

In the embodiment, the image of the first grayscale value
and the 1mage of the second grayscale value displayed by the
display panel to be compensated are collected by the col-
lection module 301, and the luminance difference between
the 1mage of the first grayscale value and the 1mage of the
second grayscale value for each of the display units of the
display panel to be compensated 1s calculated by the calcu-
lation module 302; subsequently, the target luminance dii-
terence 1s determined by the first determination module 303
based on the luminance difference between the image of the
first grayscale value and the image of the second grayscale
value for each of the display units, and the preset compen-
sation data calculation scheme corresponding to the display
panel 1s determined and the images of grayscale values
required by the preset compensation data calculation scheme
are acquired by the second determination module 304 based
on the preset condition that the target luminance diflerence
meets; and the luminance compensation data for the display
panel to be compensated may be determined by the third
determination module 305 based on the acquired 1images of
grayscale values. The apparatus for acquiring luminance
compensation data of the embodiment, before determining
the luminance compensation data for the display panel to be
compensated, selects an appropriate preset compensation
data calculation scheme, by analyzing the luminance difler-
ence between the image of the first grayscale value and the
image of the second grayscale value for each of the display
units of the display panel, and acquires 1images of grayscale
values corresponding to the scheme to process and acquire
the luminance compensation data. The apparatus can thus
select an appropriate scheme for different display panels to
be compensated. As compared with approaches in the
related art, which require collecting multiple (usually no less
than six) images of diflerent grayscale values firstly and
determine luminance compensation data based on the mul-
tiple 1images of different grayscale values, and the calcula-
tion scheme for which 1s thus complex, the apparatus for
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acquiring luminance compensation data of the embodiment
can 1mprove highly the efliciency for acquiring luminance
compensation data.

Optionally, the second determination module 304 may be
further configured to determine that the preset compensation
data calculation scheme corresponding to the display panel
to be compensated 1s a first scheme, when the preset
condition 1s that the target luminance diflerence 1s less than
a first preset threshold K1 of luminance difference. The
images ol grayscale values required by the first scheme
include the 1mage of the first grayscale value and the image
of the second grayscale value.

Alternatively, the second determination module 304 may
be further configured to: determine that the preset compen-
sation data calculation scheme corresponding to the display
panel to be compensated 1s a second scheme, when the
preset condition 1s that the target luminance difference 1s
greater than or equal to a first preset threshold K1 of
luminance difference and less than a second preset threshold
K2 of luminance difference, wherein the images of grayscale
values required by the second scheme 1nclude the image of
the first grayscale value and the image of the second
grayscale value, an image of a third grayscale value, and an
image of a fourth grayscale value, and both the third
grayscale value and the fourth grayscale value are between
the first grayscale value and the second grayscale value; and
collect the 1image of the third grayscale value and the image
of the fourth grayscale value displayed by the display panel.

Alternatively, the second determination module 304 may
be further configured to: determine that the preset compen-
sation data calculation scheme corresponding to the display
panel 1s a third scheme, when the preset condition 1s that the
target luminance difference 1s greater than or equal to a
second preset threshold K2 of luminance difference, wherein
the 1mages of grayscale values required by the third scheme
include the 1mage of the first grayscale value and the image
of the second grayscale value, an image of a third grayscale
value, an 1mage of a fourth grayscale value, an image of a
fifth grayscale value, and an 1mage of a sixth grayscale
value, and both the fifth grayscale value and the sixth
grayscale value are between the third grayscale value and
fourth grayscale value; and collect the image of the third
grayscale value, the image of the fourth grayscale value, the
image of the fifth grayscale value, and the 1mage of the sixth
grayscale value displayed by the display panel.

Optionally, the target luminance diflerence may be an
absolute value of a mean value of the luminance differences
between the image of the first grayscale value and the image
of the second grayscale value for a plurality of the display
units.

Optionally, the first grayscale value, second grayscale
value, third grayscale value, fourth grayscale value, fifth
grayscale value, and sixth grayscale value may be 32, 224,
64, 192, 96, and 160, respectively.

Optionally, each of the display umts may include a
sub-pixel.

Optionally, the apparatus may further include a fourth
determination module, configured to determine a size of a
flash memory of the display panel, based on the required
images of grayscale values. The size of the flash memory
may be positively correlated with a number of the required
images ol grayscale values.

Since the embodiments of the apparatus 300 for acquiring
luminance compensation data corresponds to the above
embodiments of the method for acquiring luminance com-
pensation data, the apparatus 300 for acquiring luminance
compensation data may have the same beneficial effects as
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the method for acquiring luminance compensation data,
which will not be repeated herein.

The method and apparatus for acquiring luminance com-
pensation data according to the embodiments of this speci-
fication described 1n conjunction with FIG. 1 to FIG. 3 may
be implemented by a device for acquiring luminance com-
pensation data. FIG. 4 1s a structural diagram of an exem-
plary hardware architecture of a device 400 for acquiring
luminance compensation data provided by an embodiment

of the present application.

As shown 1 FIG. 4, the device 400 for acquiring lumi-
nance compensation data may include an input apparatus
401, an mput mterface 402, a central processor 403, a
memory 404, an output interface 4035, and an output appa-
ratus 406. Among them, the 1input interface 402, the central
processor 403, the memory 404, and the output interface 405
are connected with each other through a bus 410, and the
input apparatus 401 and the output apparatus 406 are con-
nected to the bus 410 through the 1input interface 402 and the
output interface 405 respectively, and then connected to the
other components of the device 400 for acquiring luminance
compensation data.

Particularly, the mput apparatus 401 may receive input
information from the outside. The external input information
may be an 1mage of a first grayscale value and an 1mage of
a second grayscale value displayed by a display panel to be
compensated. The mput apparatus 401 may then transmit the
input information to the central processor 403 through the
input interface 402. The central processor 403 may process
the input information based on computer executable mnstruc-
tions stored in the memory 404, to generate output infor-
mation. The output information may be luminance compen-
sation data. The processor 403 may store the output
information 1n the memory 404 temporarily or permanently,
and transmit the output information to the output apparatus
406 through the output interface 405. The output apparatus
406 may output the output information to the outside of the
device 400 for acquiring luminance compensation data, for
use by a user.

That 1s to say, the device 400 for acquiring luminance
compensation data shown in FIG. 4 may also be imple-
mented to mclude a memory having computer executable
instructions stored thereon; and a processor, which, when
executing the computer executable 1nstructions, implements
the method and apparatus for acquiring luminance compen-
sation data described 1in conjunction with FIG. 1 to FIG. 3.

Optionally, the luminance compensation data may be
transmitted to a tlash memory through the output apparatus
406, and be stored 1n the flash memory. A chip of the display
panel to be compensated may read the luminance compen-
sation data from the flash memory, to perform luminance
compensation for the display panel to be compensated, so as
to reduce or even eliminate Mura and improve the display
ellect.

What 1s claimed 1s:

1. A method for acquiring luminance compensation data,
to be applied to a display panel to be compensated, wherein
the display panel comprises a plurality of display units, and
the method comprises:

collecting an 1mage of a first grayscale value and an 1image

of a second grayscale value displayed by the display
panel;

calculating a luminance difference between the image of

the first grayscale value and the image of the second
grayscale value for each of the display units of the
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display panel, based on the collected image of the first
grayscale value and image of the second grayscale
value:

determiming a target luminance diflerence based on the

luminance difference between the image of the first
grayscale value and the image of the second grayscale
value for each of the display units;

determining a preset compensation data calculation

scheme corresponding to the display panel and acquir-
ing 1mages ol grayscale values required by the preset
compensation data calculation scheme, based on a
preset condition that the target luminance difference
meets; and

determiming the luminance compensation data for the

display panel, based on the acquired images of gray-
scale values,

wherein each of the display umits comprises a sub-pixel.

2. The method for acquiring luminance compensation
data of claim 1, wherein determining the preset compensa-
tion data calculation scheme corresponding to the display
panel and acquiring the 1mages of grayscale values required
by the preset compensation data calculation scheme, based
on the preset condition that the target luminance difference
meets comprises:

when the preset condition 1s that the target luminance

difference 1s less than a first preset threshold K1 of
luminance difference, determiming that the preset com-
pensation data calculation scheme corresponding to the
display panel 1s a first scheme, wherein the 1images of
grayscale values required by the first scheme comprise
the 1image of the first grayscale value and the image of
the second gray scale value.

3. The method for acquiring luminance compensation
data of claim 1, wherein determining the preset compensa-
tion data calculation scheme corresponding to the display
panel and acquiring the 1mages of grayscale values required
by the preset compensation data calculation scheme, based
on the preset condition that the target luminance difference
meets comprises:

when the preset condition 1s that the target luminance

difference 1s greater than or equal to a first preset
threshold K1 of luminance difference and less than a
second preset threshold K2 of luminance difference,
determining that the preset compensation data calcula-
tion scheme corresponding to the display panel 1s a
second scheme, wherein the images of grayscale values
required by the second scheme comprise the image of
the first grayscale value and the image of the second
grayscale value, an 1mage of a third grayscale value,
and an 1mage of a fourth grayscale value, and both the
third grayscale value and the fourth grayscale value are
between the first grayscale value and the second gray-
scale value, and

collecting the 1mage of the third grayscale value and the

image of the fourth grayscale value displayed by the
display panel.

4. The method for acquiring luminance compensation
data of claim 1, wherein determining the preset compensa-
tion data calculation scheme corresponding to the display
panel and acquiring the 1mages of grayscale values required
by the preset compensation data calculation scheme, based
on the preset condition that the target luminance difference
meets comprises:

when the preset condition 1s that the target luminance

difference 1s greater than or equal to a second preset
threshold K2 of luminance difference, determining that
the preset compensation data calculation scheme cor-
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responding to the display panel 1s a third scheme,
wherein the images of grayscale values required by the
third scheme comprise the 1image of the first grayscale
value and the 1mage of the second grayscale value, an
image of a third grayscale value, an 1image of a fourth
grayscale value, an 1image of a fifth grayscale value, and
an 1mage of a sixth grayscale value, both the third
grayscale value and the fourth grayscale value are
between the first grayscale value and the second gray-
scale value, and both the fifth grayscale value and the
sixth grayscale value are between the third grayscale
value and the fourth grayscale value, and

collecting the image of the third grayscale value, the
image of the fourth grayscale value, the image of the
fifth grayscale value, and the 1image of the sixth gray-

scale value displayed by the display panel.

5. The method for acquiring luminance compensation
data claim 4, wherein the first grayscale value, the second
grayscale value, the third grayscale value, the fourth gray-
scale value, the fifth grayscale value, and the sixth grayscale
value are 32, 224, 64, 192, 96, and 160, respectively.

6. The method for acquiring luminance compensation
data of claim 1, wherein determining the target luminance
difference based on the luminance difference between the
image of the first grayscale value and the image of the
second grayscale value for each of the display units com-
Prises:

determining an absolute value of a mean value of the

luminance differences between the image of the first
grayscale value and the image of the second grayscale
value for a plurality of the display units as the target
luminance diflerence.

7. The method for acquiring luminance compensation
data of claim 1, wherein determining the target luminance
difference based on the luminance difference between the
image ol the first grayscale value and the image of the
second grayscale value for each of the display units com-
Prises:

determining an absolute value of a mean value of the

luminance differences between the image of the first
grayscale value and the image of the second grayscale
value for a subset of the display units as the target
luminance difference.

8. The method for acquiring luminance compensation
data of claim 1, wherein determining the target luminance
difference based on the luminance difference between the
image ol the first grayscale value and the image of the
second grayscale value for each of the display units com-
Prises:

determining an absolute value of a median value of

luminance differences between the image of the first
grayscale value and the image of the second grayscale
value for a plurality of the display units as the target
luminance difference.

9. The method for acquiring luminance compensation
data of claim 1, further comprising;

determining a size of a flash memory of the display panel,

based on the required images of gray scale values.

10. The method for acquiring luminance compensation
data of claim 9, wherein the size of the flash memory 1is
positively correlated with a number of the required 1mages
of gray scale values.

11. An apparatus for acquiring luminance compensation
data, to be applied to a display panel to be compensated,
wherein the display panel comprises a plurality of display
units, and the apparatus comprises:
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a collection module, configured to collect an 1mage of a
first grayscale value and an 1mage of a second grayscale
value displayed by the display panel;

a calculation module, configured to calculate a luminance
difference between the image of the first grayscale
value and the 1image of the second grayscale value for
cach of the display units of the display panel, based on
the 1image of the first grayscale value and the image of
the second gray scale value;

a first determination module, configured to determine a
target luminance difference based on the luminance
difference between the image of the first grayscale
value and the 1mage of the second grayscale value for
cach of the display unaits;

a second determination module, configured to determine
a preset compensation data calculation scheme corre-
sponding to the display panel and acquire images of
grayscale values required by the preset compensation
data calculation scheme, based on a preset condition
that the target luminance difference meets; and

a third determination module, configured to determine the
luminance compensation data for the display panel,
based on the acquired images of grayscale values,

wherein each of the display unmits comprises a sub-pixel.

12. The apparatus for acquiring luminance compensation
data of claim 11, wherein the second determination module
1s specifically configured to: determine that the preset com-
pensation data calculation scheme corresponding to the
display panel 1s a first scheme, when the preset condition 1s
that the target luminance difference 1s less than a first preset
threshold K1 of luminance difference, wherein the images of
gray scale values required by the first scheme comprise the
image ol the first grayscale value and the image of the
second grayscale value.

13. The apparatus for acquiring luminance compensation
data of claim 11, wherein the second determination module
1s specifically configured to:

determine that the preset compensation data calculation
scheme corresponding to the display panel 1s a second
scheme, when the preset condition 1s that the target
luminance difference 1s greater than or equal to a first
preset threshold K1 of luminance difference and less
than a second preset threshold K2 of luminance difler-
ence, wherein the 1images of grayscale values required
by the second scheme comprise the 1image of the first
grayscale value and the image of the second grayscale
value, an 1image of a third grayscale value, and an 1image
of a fourth grayscale value, and both the third grayscale
value and the fourth grayscale value are between the
first grayscale value and the second grayscale value;
and

collect the 1image of the third grayscale value and the
image of the fourth grayscale value displayed by the
display panel.

14. The apparatus for acquiring luminance compensation
data of claim 11, wherein the second determination module
1s specifically configured to:

determine that the preset compensation data calculation
scheme corresponding to the display panel 1s a third
scheme, when the preset condition is that the target
luminance difference 1s greater than or equal to a
second preset threshold K2 of luminance difference,
wherein the images of grayscale values required by the
third scheme comprise the image of the first grayscale
value and the image of the second grayscale value, an
image ol a third grayscale value, an 1image of a fourth
grayscale value, an 1image of a fifth grayscale value, and
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an 1mage ol a sixth grayscale value, both the third
grayscale value and the fourth grayscale value are
between the first grayscale value and the second gray-
scale value, and both the fifth grayscale value and the
sixth grayscale value are between the third grayscale
value and fourth grayscale value; and
collect the image of the third grayscale value, the 1image
of the fourth grayscale value, the 1image of the fifth
grayscale value, and the image of the sixth grayscale
value displayed by the display panel.
15. A device for acquiring luminance compensation data,
comprising;
a processor; and
a memory, having computer program instructions stored
thereon;
wherein the processor, when executing the computer
program 1nstructions, implements the method for
acquiring luminance compensation data of claim 1.
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